Introduction
Nowadays, radioisotopes are produced using both nuclear reactors and cyclotrons. Especially, the induced by intermediate and high energy protons nuclear reactions are very important because of a wide range technical applications. These reactions are required for advanced nuclear systems, such as spallation reaction for production of neutrons in spallation neutron source (capable of incinerating nuclear waste and producing energy), high energy proton induced fission for the radioisotope production alternatives etc. [1, 2] . By using the intermediate proton induced reactions, we can directly produce radionuclides used in medicine and industry. In the last decade, a big success has been provided on production and usage of the radionuclides. The radioisotopes obtained from using charged particles (proton, deuteron, alpha etc.) play an important role in medical applications [3] [4] [5] [6] . A medical radioisotope can be classified as a diagnostic or a therapeutic radionuclide, depending on its decay properties. Radionuclides are used in diagnostic studies via emission tomography, i.e. Positron Emission Tomography (PET), Single Photon Emission Computed Tomography (SPECT), and Endoradiotheraphy (internal therapy with radio nuclides). In general, the diagnostic radioisotopes can also be classified into two groups; namely β + −emitters ( 11 C, 13 N, 15 O, 18 F, 62 Cu, 68 Ga, etc.) and γ -emitters ( 67 Ga, 75 Se, 123 I, etc.). The use of positron emitting radioisotopes such as 11 C, 13 N, 15 O, and 18 F together with PET offers a highly selective and quantitative means for investigating regional tissue biochemistry, physiology and pharmacology [7] . The positron emitting nuclei which are neutron deficient isotopes are important for PET studies. Positrons annihilate with electrons emitting two photons (Eγ=511 keV) in opposite direction. Most of the positron emitters are still being studied in terms of their applicability for diagnostic purposes. PET has been developing with the increasing number of clinical facilities raising interest in the use of PET in routine practice [8, 9] . In the radioisotope production procedure, the nuclear reaction data are mainly needed for optimization of production rates. This process involves a selection of the projectile energy
The nuclear reaction cross-section calculations
Calculations based on nuclear reaction models play an important role in the development of reaction cross sections [15] . For many years, it has been customary to divide nuclear reactions into two extreme categories. Firstly, there are very fast, direct reactions which on a time scale comparable to the time ( ≅ 10 -22 s) necessary for the projectile to traverse a nuclear diameter, involve simple nuclear excitations, and are non-statistical in nature. Secondly, there are equilibrium nucleus reactions which occur on a very much longer time scale ( ≅ 10 -16 to 10 -18 s) where emissions can be treated by the nuclear statistical model. This second process can be described adequately with equilibrium nucleus theories developed by the Weisskopf-Ewing (W-E) [16] and Hauser-Feshbach [17] . Equilibrium nucleus wave function is very complicated, involving a large number of particle-hole excitations to which statistical considerations are applicable. The spectra of the emitted particles of equilibrium nucleus are approximately Maxwellian, and angular distributions of emitted particles are symmetric about 90 degrees. During the nineteen-fifties and sixties, evidence accumulated suggesting that in some nuclear reactions, it is not possible to understand all emission processes in terms of equilibrium nucleus and direct processes. This reaction is known as pre-equilibrium reaction. The pre-equilibrium reactions occur on time scale about 10 -18 to 10 -20 s. Deviations from a Maxwellian shape for the emission spectra were observed for intermediate to high emission energies, with the theory under predicting data. The first developments were made to understand these observations by Griffin [18] , who proposed the pre-equilibrium 'exciton model'. Pre-equilibrium processes are important mechanisms in nuclear reactions induced by light projectiles with incident energies above about 8-10 MeV. After Griffin introduced the exciton model, a series of semi-classical models [19] [20] [21] of varying complexities have been developed for calculating and evaluating particle emissions in the continuum. More recently, researchers have formulated several quantum-mechanical reaction theories [22] that are based on multi-step concepts and in which www.intechopen.com
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statistical evaporation at lower energies is connected to direct reactions at higher energies. The hybrid model for pre-compound decay is formulated by Blann [19] as
where () Pd υ εε represents number of particles of the ν type (neutron or proton) emitted into the unbound continuum with channel energy between ε and ε + dε. The quantity in the first set of square brackets of Eq. (1) represents the number of particles to be found (per MeV) at a given energy (with respect to the continuum) for all scattering processes leading to an "n" exciton configuration. It has been demonstrated that the nucleon-nucleon scattering energy partition function Nn(E) is identical to the exciton state density ρn(E). The second set of square brackets in Eq. (1) represents the fraction of the ν type particles at energy, which should undergo emission into the continuum, rather than making an intra-nuclear transition. The Dn represents the average fraction of the initial population surviving to the exciton number being treated. Early, () c λε is emission rate of a particle into the continuum with channel energy ε and () λε + is the intranuclear transition rate of a particle. Nn (ε ,U) is the number of ways. comparisons between experimental results, pre-compound exciton model calculations, and intra-nuclear cascade calculations indicated that the exciton model gave too few pre-compound particles and that these were too soft in spectral distribution for the expected initial exciton configurations. The intra-nuclear cascade calculation results indicated that the exciton model deficiency resulted from a failure to properly reproduce enhanced emission from the nuclear surface. In order to provide a first order correction for this deficiency the hybrid model was reformulated by Blann and Vonach [24] . In this way the diffuse surface properties sampled by the higher impact parameters were crudely incorporated into the pre-compound decay formalism, in the geometry dependent hybrid (GDH) model. The differential emission spectrum is given in the GDH model as
where  is reduced de Broglie wavelength of the projectile and l T represents transmission coefficient for l th partial wave  is orbital angular momentum in n unit  .
Results and discussion
This work describes new calculations on the excitation functions of 18 O(p,n) 18 F, 57 Fe(p,n) 57 Co, 57 Fe(p, ) 54 Mn, 68 Zn(p,2n) 67 Ga, 68 Zn(p,n) 68 Ga, 93 Nb(p,4n) 90 Mo, 112 Cd(p,2n) 111 In, 127 I(p,3n) 125 Xe , 133 I(p,6n) 128 Ba and 203 Tl(p,3n) 201 Pb reactions carried out in the 5-100 MeV proton energy range. The pre-equilibrium calculations involve the hybrid model and the geometry dependent hybrid (GDH) model. Equilibrium reactions have been calculated according to WeisskopfEwing (W-E) model. The ALICE/ASH code was used in the calculations of all models described above. The ALICE/ASH code is an advanced and modified version of the ALICE codes. The modifications concern the implementation in the code of models describing the precompound composite particle emission, fast -emission, different approaches for the nuclear level density calculation, and the model for the fission fragment yield calculation. The ALICE/ASH code can be applied for the calculation of excitation functions, energy and angular distribution of secondary particles in nuclear reactions induced by nucleons and nuclei with the energy up to 300 MeV. The initial exciton number as n o =3 and the exciton numbers (for protons and neutrons) in the calculations for proton induced reactions as, ( ) 
18 O(p,n)
18 F reaction process The calculation for the excitation function of 18 O(p,n) 18 F reaction has been compared with the experimental values in Fig.1 . In general, the hybrid model calculations are the best agreement with the measurements of 18 O(p,n) 18 F reaction up to 30 MeV the incident proton energy. The equilibrium W-E model calculations are only in agreement with in energy region lower than 20 MeV. The optimum energy range for production of 18 F is E p = 10  5 MeV.
3.2
57 Fe(p,n) 57 Co reaction process The calculation cross section of 57 Fe(p,n) 57 Co reaction has been compared with the experimental values in Fig.2 . The hybrid model calculations are the best agreement with the measurements of Levkovskij [7] at above the 20 MeV energie regions. The W-E model calculations are only in agreement with in energy region lower than 20 MeV. The GDH model calculations are a little higher than the measurements of Levkovskij [7] at above the 20 MeV for incident proton energies. The optimum energy range for production of 57 Co is E p = 15  5 MeV.
3.3
57 Fe(p,α)
54
Mn reaction process The calculated 57 Fe(p, ) 54 Mn reaction has been compared with the experimental values in Fig.3 . The hybrid model and GDH model calculations are in good agreement with the measurements of Levkovskij [7] at above the 20 MeV energie regions. The W-E model calculations are good in agreement with in energy region lower than 20 MeV. The optimum energy range for production of 54 Mn is E p = 20  10 MeV. 57 Co reaction with the values reported in Ref. [7] . Fig. 3 . The comparison of the calculated cross section of 57 Fe(p, ) 54 Mn reaction with the values reported in Ref. [7] .
68 Zn(p,2n)
67 Ga reaction process The calculation on the excitation function of 68 Zn(p,n) 67 Ga reaction has been compared with the experimental values in Fig.4 . The W-E model calculations are in agreement with the measurements up to 25 MeV. Also, the GDH and hybrid model calculations are in very good harmony with the experimental data. The optimum energy range for production of 67 Ga is E p = 30 15 MeV. 68 Zn(p,n) 68 Ga reaction process The calculation on the excitation function of 68 Zn(p,n) 68 Ga reaction has been compared with the experimental values in Fig.5 . The experimental data of the measurements are in good agreement with each other. The W-E model calculations are in agreement with the measurements up to 15 MeV. The GDH model calculations are the best agreement with the experimental data of 5 -30 MeV energy range. Also, the hybrid model calculations are in very good harmony with the experimental data. The optimum energy range for production of 68 Ga is E p = 15  5 MeV.
3.5

3.6
93 Nb(p,4n) 90 Mo reaction process The calculation on the excitation function of 93 Nb(p,4n) 90 Mo reaction has been compared with the experimental values of Ditroi et al. [7] in Fig.6 . While the GDH model calculations are the best agreement with the experimental data of 35 -60 MeV energy range, the other model calculations are higher than the experimental data. The optimum energy range for production of 90 Mo is E p = 55 45 MeV.
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. Fig. 5 . The comparison of the calculated cross section of 68 Zn(p,n) 68 Ga reaction with the values reported in Ref. [7] . 
112 Cd(p,2n) 111
In reaction process Especially, the 111 In radionuclei are very important for SPECT. The calculation on the excitation function of 112 Cd(p,2n) 111 In reaction has been compared with the experimental values in Fig.7 . Generally, the experimental data of the measurements are in good agreement with each other. The GDH and hybrid model calculations are in very good harmony with the experimental data. The equilibrium W-E model calculations are in agreement with the measurements up to 30 MeV. The optimum energy range for production of 111 In is E p = 25 15 MeV.
3.8
127 I(p,3n) 125 Xe reaction process The calculation on the excitation function of 127 I(p,3n) 125 Xe reaction has been compared with the experimental values in Fig.8 . We can say that the experimental data of the measurements are in good agreement with each other. The equilibrium W-E model calculations are in agreement with experimental values up to 35 MeV The GDH and hybrid model calculations are in very good harmony with the experimental data. The optimum energy range for production of 125 Xe is E p = 35 25 MeV.
3.9
133 Cs(p,6n) 128 Ba reaction process The calculation on the excitation function of 133 Cs(p,6n) 128 Ba reaction has been compared with the experimental values in Fig.9 . The equilibrium W-E model calculations are not agreement with experimental values. The GDH model calculations are the best agreement with the experimental data of Deptula et al. [7] for 45-100 MeV energy range. While the hybrid model calculations are the good agreement with the experimental data of 45-65 MeV energy range, for above the 65 MeV proton incident energy this model calculations are higher than the experimental data.The optimum energy range for production of 128 Ba is E p = 70 50 MeV. 201 Pb reaction has been compared with the experimental values of Blue et al [7] , Lebowitz et al. [7] and Al-saleh et al. [7] Takacs et al. [7] in Fig.8 
